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Title : DATA ERROR CORRECTION DEVICE AND METHOD THEREFOR 
(54) [Abstract] 

[Problem] There is provided a data error correction device 
which can perform an error correction process within a short 
period of time by a simple and small-scale configuration. 
[Solving Means] The data error correction device includes 
a memory 24 having banks 24a and 24b, an ECC processor 22a 
which performs CI correction to input data subjectedto error 
correction to generate first error correction data and which 
alternately writes the generated first error correction data 
in the banks 24a and 24b in units of data frames to which 
product coding is integrally performed, and an ECC processor 
22b which performs C2 correction to first error correction 
data read from the memory 24 to generate second error 
correction data, which writes the generated second error 
correction data in the banks 24a and 24b from which the data 
are read, and which performs the second CI correction to 
the second error correction data read from the memory 24. 

[0002] 

[Prior Art] A Reed-Solomon code (to be referred to as an 



# • 



RS code ) ismainly usedas an outer code in a recording medium 
or digital transmission because the RS code has good coding 
efficiency and is suitable for a burst error. With the 
development of integrated circuiting technique, an 
5 encoding/decoding IC which copes with a code having . a 
relatively high correction capability which is higher than 
that of 8-byte correction can be realized by one chip, and 
the application range of the IC is rapidly widened. The 
details of the RS code are described in, e.g., reference 

10 (1) "G. C. Clark, Jr., J. B. Cain, Error-correction coding 
for digital communications, Plenum Press, 1981" and 
reference (2) "Arikawa, Mechanism of error correction code , 
Reed-Solomon code, TV technique magazine, the January 1989 
issue to the June 1991 issue". A large number of error 

15 correction codes for a recording medium have configurations 
of product codes (reference (2)). More specifically, as 
an error correction code for a recording medium, for example, 
as shown in FIG. 6, a data frame for error correction in 
which symbols are arranged in a vertical and horizontal 

20 matrix is used. This data frame is constituted by 200 x 
180 symbols obtained by vertically adding 16-byte redundant 
symbols (symbols for C2 parity) to an information section 
of 184 bytes (vertical) x 170 bytes (horizontal) and 
horizontally adding 10-byte redundant symbols (symbols for 

25 CI parity) to the information section. 




[0003] A data error correction device which performs error 
correction of the data frame described above will be 
described below, FIG. 7 is a diagram showing a conventional 
data error correction device. As shown in FIG. 7, a data 
5 error correction device 1 has an ECC processor 2, a memory 
controller 3, and a memory 4. In the data error correction 
device 1, for example, ECC input data S5 which constitutes 
the data frame shown in FIG. 6 and which is subjected to 
error correction is stored in a storage region 4a of the 

10 memory 4 first. Thereafter, the ECC input data S5 is 
alternately stored in the storage regions 4a and 4b in units 
of error correction. At this time, for example, the symbols 
of the data frame shown in FIG. 6 sequentially input to the 
data error correction device 1 as the ECC input data S5 in 

15 units of rows from the upper side to the lower side and from 
the left to the right in each row. 

[0004] For example, upon completion of writing one data 
frame in the storage region 4a, the data frame is read from 
the storage region 4a in a predetermined pattern, and error 

20 correction is performed in the ECC processor 2 . In parallel 
with the error correction, a data frame is written in the 
storage region 4b. On the other hand, upon completion of 
writing a data frame in the storage region 4b in units of 
error correction, the data frame is read from the storage 

25 region 4b into the ECC processor 2 as a predetermined pattern 



to perform error correction. In parallel with the error 
correction, the data frame is written in the storage region 
4a. 

[0005] In order to continuously perform the process in the 
data error correction device 1 described above, an error 
correction process in the ECC processor 2 for one previous 
data frame must be finished until one data frame is stored 
in the storage region 4a or the storage region 4b. 

[0006] In an error correction process in the data error 
correction device 1, first, a data frame is horizontally 
corrected (CI correction performed 180 times), and the 
corrected data is rewritten in the original region. At this 
time, only data including an error is updated, the number 
of times of access to the memory 4 can be reduced . Correction 

(C2 correction perf ormed 2 00 times) in the vertical direction 
is performed. In addition, correction is repeatedly 
executed in the horizontal direction (CI correction) , the 
vertical direction (C2 correction) , . . . , so that correction 
capability can also be improved. The respective correction 
results are temporarily stored in the memory 4, read again 
in a predetermined direction (order) when the next correction 
is performed, and output to the ECC processor 2. 

[Brief Description of the Drawings] 

[FIG. 6] FIG. 6 is a diagram for explaining an error 




correction code for a recording medium. 

[DRAWINGS] 
[FIG. 6] 

5 EXAMPLE OF DATA FRAME USING PRODUCT CODE 
170 BYTES 
10 BYTES 
184 BYTES 
16 BYTES 
10 CI CORRECTION 
C2 CORRECTION 
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Xf«, A^SnfeROffTiE^x-^IC^fbT, mi© 

ITiEIS*T»SJBl©K0fnE'5 s — fBtilalSS©^ 
1 <T>n>9&£.Tf-m2<Drt>9\Z, «JE«^{t**-# 

^n^o fix *»E8B«iai&*»6tt*iBsnfci»E* 

KOKOITiEx— ^k:»LT. IS2©R0fTiElHlSStct3 
^T. m2©R0HTIE^fT^tlTm2©B^DtTIE5 :; -^ 

-9fr. iWrtEK*mb*fTo&ii(HE» 1 ©A*>^*3ctt>" 
Hfliam2©/N*>^(c»^i?v*tl*„ ttX, mllBfEtftlH] 
8S*^ ^»S!*ai 3 nfcMSBm 2 ©R 0 ITIEx-^ (C*T L 
T, m2©l§DfTIElHlSStC*3liT. ^ 3 ©RO&nEjWx 

fllBm 1 ©R DfTIEIilSStCfe^T 1 7 1/-A»© 

WIBB 1 ©R 0 lTIE<£fT 5 m\Z. MfBm 2 ©R 0 ITIEIhI 
gg^ii^T 1 7-9-7 U-A^©MIBm 2 ©R0ITIE*3 
J: OME* 3 OR OJTiEjWfiftons. 

[0 0 16] Sfc, *^^©miO«*©5 :: -^R0tT 
lE^Stt. fftl<(t MfBm2©R0flTiE|5]S§tt. 
IBm 2 ©R9fTIEi5j;?>*iitIfBSfl 3 ©R0fTIE^-^©R 




1 5*-^7u-A»<o^»:iiasfcttia*ffl©«oiriE* 
[0017] s^, ^sswwmioR^^^-^asDffr 

ffSKit i!(rfBft2©l)|0iTjE[HlS§tt, « 
*gS9fTlE£fT?o 

[0 0 1 8] *5S^O»lO«^i©5 s -^»0fr 
iE£«tt. $f*L<tt. m*ffl8B«@ISt» iWsBft3© 

[0 0 19] Sfc. stESSnoflflOfijAtOT 2 — ^MQIT 
#*§©«#^T£>£,, 

[0020] *mn<n&2<DWi&<z>7 : -?mK)ii 

d>ft<tt»HE« 1 ©HOgTIEfr^l;:** LT©ft 1 ©R 
BfTiEfc. Mieft2©R9fnE&^K*|-LT©ft2©R 
OfTiEt. (WfBftl©R9fnE^fc*tLT©ft3©R 
D IT3E £ &m \Zff 5 * R D ITiESST a& o T. IS 1 
oaaitlHlJSi:, itufEft 1 ©IB1t0i&^©7':7-tiX£fl!iJW 

-r-5fe»iHii?§sijpPiH]ifs<h, a* LfctfrsBR dide***?* 
—9 tcMiBm i (DmmiiE^n-oxm 1 ©r ditie^- 

**£j£U ^K£/£L7cftl ©RDITIE^-^£, ffi 

mm 1 083*018*^ 6K*ttJ 1-fcitulBft 1 ©R DfTJEx 
ditfffBft 2 ©R OITIE^ff o TI 2©i0 ITIEx- 
*££js£U 3fe£/&L£ft2©RDITlE5 i -^£ltirfE 
ft 1 ©8B«HI8&fc»#&*. HufBft 1 <Z>Gtt@Bft> &K 
*iti L fcMIBft 2 (TDM 0 ITIEx-^ ICBMEft 3 ©R D 9T 
IE£fTt>Tft3©R0fTIE^-*Sr£/j£U liuiBftl© 
RDIJiEiafclCfcHT 1 5 s — * 7 U-A#©MfBft 1 © 
KOtnESfrSfflfc:, l^-^7l^-A^©WSBft2© 
H <0 ITiEi5 «fc MIBft 3 ©R <0 f TIE *ff o ft 2 ©R D f T 
sEWfet.* iOTBft3©R9fTIEx-^£JB1i;TSffi:ftffl 
aB«0Kt. #JfBft3©RDfTIE^-^twO^T©itufB 

[0 0 2 1] 2<b\Z. #5e»8©'7 i — ^RDffTiETfrfttt. 
ft 1 ©R DfTIEft^isJctfft 2 ©R DiTjE^K «t D« 
WF^fliSnfcRDSnEWJSfe^-^fcMbT. '>&< <h© 
ffifBft 1 OK0inE«F#tCjfc* UTOft 1 ©RDiTIE£. 
BftgEft fTIE^fc*t L T©ft 2 ©R 0 SHE £ , 

MSBft 1 ©R 0 ITIE«F#tC*f LT©ft 3 ©R t> STIE t * 
HlfCff ?^-^R9fTIE7jteT&oT. tfifBR<9iTIE*f 
*T-*ICMES 1 ©R9fTIE£fToTft 1 ©R0ITIE 
x-^Sr^L. §iMLtS 1 ©RDiTIE^-^ 
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Sr. fB1SigS§©ft l ©/\*>i'43J;^ft2©A*>^.fc. M 

ft 1 ©R DfTIE^-^ {3*flIBft 2 ©R DfTIE^fToTft 
2©RDlTIE-r-;5' ; £±J&U S^fcfiELfcft 2 ©R9 
ITIEx-^SrHrFtBSt^JiiL^ff ofemlSBft 1 ©A*>*:fc 
JEWESS 2 ©A>*K»£fc*, HftfBlBtStH^^M 
*fUL Ac ituffift 2 ©RD fTlEx-^ {c sulEft 3©R<3IT 
JESrfT^Tft3©RDfriE^-^^^L, 1^—^:7 
l/-A#©itMBftl©RDITIE£fT ■SIBlfc, 15 s — ^7 
U-A#©ffi33£2 ©RDfTIE:fe«J;tfffiBH»3 <0&Bf^ 
iE£fT3«fc•5^c. itfrfBftl©RDfTIE«fc, MfBft2©R 
0fTIE*5j;Z>'HulBft 3 ©ROITiEtSMff LTfr 5. 
[0 0 2 2] 

ft i mmmrn 

m 1 tt, ;*^«b«I8©^— *RDffliEg«2 1 ©«fig^ 

tt, ECC7 , Pt->t2 2a, 2 2 b, «U3>ha 
— 5-2 3 a, 2 3 b&cfcC/;*^ U 2 4^ft5„ 

[0023] «U2 4(i ussier ^-fc^ojflg&n 

2 4 a*3j;tf2 4 b£WU ECCffi^r-i'S2 
2 ai5J;t/S 2 2 b t &aM'?2>rt>ir& 1 5 s — ^71/ 
-A¥fiT-«J0«A-5t*JC, ECCttj*f-^S2 2 
b! ^*liit/\'>i'S 1 f-i^ylz-AfMOM 
A'>^7 2 4 a*5«ti^2 4'b«. ^tl^ni 
t-^71/-A»©C 1 , C 2ffTiE»**E«prffi^:fiE 

[0 0 2 4] ^tU3>bD-72 3a(l ECCAA 
r-^S 5©ECC7 = nt7l)-2 2 a^CMt, EC 
C7nt7-t2 2 ai^t'J 2 4(DA*>7 2 4a t©M 
©x— ^eM&$iJip-r-5>» Sfc. ^ : E>J3>hn-72 
3aU. ECCffi7a^— 2 2 b 2 ©UJ77i> ECC 
7°Dir-y-y-2 2 b t^^EU 2 4©A>^ 2 4b t©r B 1© 

[0 0 2 5] ECC-7 P n-fe-ytf2 2 ate. ^U3>h 
□—7 2 3a ©$iJfPfcSo%iT> E C C Xil^r— $> S 5 

TC lfTIESrfT^o <!©<i:^. {HJx.fi, i6l;^tr- 

^O, #RrtT£^ e>*(C|S]^T|lStC E C CA^f-^ 
S 5 cLTECC7 , Dt7D-2 2 a«CA*$tl, H6(C 
1 ^0-»*JW5AASn5SI:3i 1 f?#©-> 
>#;KCOViTC 1 ITiE^fTfcnS, ECC7"Dt7D- 
2 2 atc&tt^C HTIE©i^*tt, ^tUnyhD-? 
2 3 aOSWCli^UT. ECCtH*f-5'S2 2ai 
LT, r-^7l/-AffiT, /t l J24©A*>724 
a*«tOf2 4 bJC3SStC»#3ASn-2)o 
[0 0 2 6] ECC^P-ir-ytl-2 2 btt, ^U3>h 




P-72 3 b(DUmz&^X. *=E l )2 4<Dny? 2 

4 a*5=t^2 4 bA»6R*til3nfc, ECCyPir-y-y- 
2 2a fCiJt^TC 1 fTiEA«fftonfcE C Cffi^f-^ S 
2 2 afcrHvrC2fnE4s«fctfC 1 ITIESrJiKlfTO. E 
CC7 f P-tr-y9-2 2 btt, #J;Ltt. ECCtB^^-^S 
2 2a (CO^TC 1 ITIE&J;** C 2 fTIE^tt-^tt 1 lei 

2 4 b a>£M#-ttJLfc EC efflux—* S 2 2 al:^l> 
TC2fTlE£fT^. -tOffTiEtt**ECCm*x-^S 
2 2 b, tLT, St^-fcBL^ff -otznyi? 2 4 a&SV> 
ttA>ir2 4bfc»#atr. ^iC ECC^n-tr-yt)-2 
2 b«, A*>^ 2 4 a&-SH>«A*>£ 2 4 b*^^*-ffi 
btECCtti^T-^S2 2bi iCOHfC lfTIESrfT 

*^Up>Kp— 52 3 b©fMWw*cJ^T, 
ITIE^SrECCm^-^S 2 2 b 2 tbTtHAt 
&o &*5, ECCyPt7t2 2bT(l ClfTiEfeJ; 
tfc 2iTIE£tT5B8tc, £ 

[0 0 2 7] KT, EIUC^T5 ; -^^0fTiE^«2 1 
ODftf^fcOHTH 2 £#!ft 0 2 tt, 

01 SC^Tt^U 2 4CDA*>i7 2 4 a, 2 4 b^CDT^ 
•feX&UiBJ-r^fc*©0T^So Jfe-f. BS*Jt 0 ~t, 
K&t^T. ECCA*T-^S5^ ^tU3>hn- 

5 2 3 a ©fflWcg-d^vr, ECC^P-feyH^ 2 a 
A7J$n, ECCyp-fe-y-y-2 2 alC^S^T. 06 

-r i nft<Dis>#)i>&xjj2nz>mzmm 1 

tfJUCP^TC 1 9TiE3&«fTtons. USttClgTIEJS* 
tt, /tU3>hP-72 3 a<Dfflmz&-3\,*T. EC 
CttlAf-^S2 2atLT. E C C ^P-fey+T 2 2 a 
i^/tU 2 4®A*>i?2 4 alCftjiins. -5"L 
T, fc^Jt, I'. lf-^7l/-A»OECC^T- 
^S22 afiVOZ 2 4 a tcS^&SnS, 
[0 0 2 8] iMc, B$gi]t! ~t 2 fCcfcl^T. 7^ UP 
>hn- 72 3 b(Dfflffl\zm-3\,->T. WSEL-fcECCtti 
^Jx-iJ' S 2 2 a«6 {C^T^JWiTJStCT^U 2 4 
0DA*>^ 2 4 a^£>ECC;/P-lr-y-+J-2 2 b{Cf!*ttJ$ 
■€■ LT, ECC^P-fc-ylr^ 2 bfC&l^T, EC 
C ttiTjx-^ S22afflC2 ffnEftfrfen. / 1 U P > 
hn-723 b ©fflWcS^HT, -&©C 2«riE*S*# 
ECCUi*T-^S2 2b 1 tLT, A>?2 4a{C* 

OEGC[ii^f-^S2 2b| ifirS>9 2 4 a»C*#& 

[0 0 2 9] R#£"J t 2 ~ t 3 fC*5^T, t^U P 

>hP-7 2 3b©i»l;S^T, BfJxfiLfcECCtti 
7Jx-^ S22b, j&<0 6 t-^TfTfWSTietC^^U 2 
4©A>*2 4 a^6ECC-7 p P-b^-!t2 2 b CR*Hi 
$n-5o tLT, ECCyp-t-y1t2 2 bJCiJ^T, E 
CClil^f-^S 2 2 b, ©C lfTIET^Tton, t^U 
P>hD-72 3b©Wt:ao'liT, ^©ClfTIESg 
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*^ECCtUAf-J'S2 2b2 £ LTfcB^tlS. * 
LT, B#^iJ t 3 IC, 1 x— ^7U~A7>©ECCtti73x 

— * s 2 2 b 2 ©maa^T-ra. 

[0 0 3 0] £fc, P^Jt, ~tg fCiJI^T. fflfifiLfc 
ECC^P-lr-7-9-2 2 b©5aSi:MfTLT. tol?- 
jS'v'U— AfCOlvt, ECCA73X— 5*5, t^'J 
P> SD-7 2 3 a ©fftlWcS^T, ECC^nt-y 
D-2 2al;A*$n, ECC^Pty*2 2a^ 
T, 0 6 K^Tl >#Jl^A#$nSftk:^ 
lfT7i-©->>#JKco^TC 1 ITlE^ff ^tl-S. S^C 

i anEie«tt. ^ u p > h d— 9 2 3 a ©^jwca-o* 

l^T, ECCtB^x-^S 2 2 atLT. ECC^Pt 
yt>-2 2 a^^^^'J 2 4 0A'>i7 2 4 b(C»^jXStl 
So ^LT, P#£"Jt 3 (C, A^ECC 
ttl^x-^S 2 2.aiVN*>i?2 4 b IC^&SnS. 

[0 0 3 1] B#giJ t 3 ~t 4 K&t^T, ^tUP 

>hD-7 2 3 b©*WCStfHT, MiSbfcECCm 
73x-^S 2 2 a**0 6 {C^T^JWiTlHIC^^B'J 2 4 
<nn>Z> 2 4 b^5.ECC7 F P-fe>ytJ-2 2 bfcK^ttJ^ 
n-5. ^IT« ECC7 P Plr->l7-2 2 btC*3^T, EC 
Ctb7lT ; -^S22a©C2 fTIE^frtoto, /tUP> 
hP-5 2 3 bO*J»»c3£tJ(rJT. -t<OC 2fTiE«S*3W 
ECCtB7JX-^S 2 2 b, tLT, A*>^2 4b(C* 

WECCtBTJx-^S 2 2 b, tf>n>2 2 4 bKtf€fi£ 

£n-g>„ 

[0 0 3 2] P$£ijt 4 ~t 5 tC&^T, t^'Jp 

>HP-72 3 bW$iJW(cS-p'^T, mJizELfcECCtB 
73x-^ 5 2 2 b, A«0 6 ^-rfTWiTMMfC^^: U 2 
4©A*>^ 2 4 bA^ECC7'Pt7lt2 2blCi^[i) 
$ns. -g-LT, ECC^P-t^-y-2 2 btC*5^T, E 
C CiB7Jx-^ S 2 2 b ! CDC 1 fTIE^ffton, ^t'J 
P>hP— 52 3 bO$!H3ft3So*liT, -5-C0 C 1 ITJE^ 
^ECCtH^T-^S2 2b 2 <hLTffi7j£n&o -t 
LT, B$^ijt 5 I', lx-^^l^-A^CDECCttiTJx 
-^S 2 2 b 2 ©ttJ*A^7-TS. 

[0 0 3 3] Sfc, B#^jJt 3 ~t 5 t*5^T. MKEbfc 
ECC7*Pt7t2 2 bCOMatMfTL-T. *«1t- 
5'7l/-AI:^>t>T, ECCATJx-^S 5^, pt^ErU 
P>hP-7 2 3a©lffll:St!^T, ECC^Pty 
■y-2 2 atCA73$n, E C C7*Pt >7lf2 2 a 
T, 06{C*TltT7>CD->>#;i/^A73$n-5«t^K 
lfT7i-©->>#;Hco^TC iinEtffffetts. ^fec 

irriEiS*«. ^^E'jp>hp-52 3 a©$ijiai(ca-3* 

t^T, ECCtBTJx— 2 2 atl/T, ECC7"Pt 
•y-9-2 2 aT&^^^&'J 2 4©;n*>^ 2 4 aJC^&i;*! 
-So -?"LT. Rf^iJt 5 iC, If- ^71/- A73-CDECC 
tBTJx-^S 2 2 a*«A>^2 4 a«C»*a*n*. 
[0 0 3 4] ^fC. B#SiJt 5 ~t 6 tC&t^T, T^^rUP 
>hP-72 3 b©fiJIWfC»t?^T. Midi Ut EC Cttl 




1)^-5 S 2 2 a #0 6 \Z.7Ht&m&Vm\~**:V 2 4 
<r>n>V 2 4 a*^ECC7 t aiz-yit2 2 blcM*ffi£ 
nS„ ^LT, ECC7 P D-t-v+»-2 2 bfC*>^T, EC 
CttJ^x-^S 2 2 a CDC 2 IHEsWrfeft. ^t'J3> 
hn-7 2 3 bcDSffifcS^T, 2ffTIEII8*tf« 
ECCttJTlx-^S 2 2 b, tLT. /t>^24ati 
€Tii*n*. ^LT, B#^)t 6 fc. l^-^Ix-Aft- 
CDECCtBTj^-^S 2 2 b, AVO* 2 4 a 

i;*lS. 

[0 0 3 5] mmt & ~ t 7 CiJl^T, /^Ua 

> hD-72 3 bCDfflWcS^T, W^LfcECClii 
Af-^S2 2b 1 #121 6 tC^-fW&TJlIK^U 2 
4CDA>;7 2 4 a*^ECC^Dt7f2 2 b«cM*tB 
Sn5. -5-LT, ECC^D-fey-9-2 2 bfC^tsT. E 
C C ffiTJ^-^ S 2 2 b , CDC 1 njEWrtotl. * =E U 
3>hD — 52 3 bCDf&HSP»~»^T, ^CDCIITIE^ 
*#ECCtH7J'r— *S 2 2 b 2 <fc LTtB7l£*lSo 
LT, mmt-j iC, lf-?71/- A^cDECCttSTJX 
— 2 2 b 2 OffiA*«%7t5. 

[0 0 3 6] Bf£iJ t 5 ~ t 7 CSJ^T, Mi&Lfc 

ECC7 p P-fe>7it2 2 b©MSi:MffLT, &CD 1 ^- 
^71/- AKOl^T, ECCATJ^-^S 5#. ^.^ErU 
3>hP-7 2 3 a<Z>fM$PtcS-d'(^T. ECC7Dt7 
+1-2 2 afcA7j£*l. ECC^P-fe-yit2 2 afCiJli 

lff»0-»#;WC0liTC lITiE35*ffton*. s^c 

1 ffTiE»S*tt, ^ ; £U3>hD- 7 23a ©flJWKStJ 
1>T, ECCtB^T-^S2 2atLT, ECCyP-fe 
•yU-2 2 a^S^U 2 4<3DA*>^ 2 4 b(C##j^Sn 
So f LT, 8#S"It 5 (C, lf-3'7l/-A^©ECC 
tBTJ^-^S 2 2 a#A*>^2 4 bl:f^itl5. 

[0 0 3 7] J^±IKBJbfeJ;^tC. ^-^^DfTIEftS 

2 1 tziftti, 0 6tC^Tx-^:7l/— AfC^L-TC 1 
fTIE, C2fTIE*cktfC lfTIE£JlifCfT5i»-&(C, «*0 
(DC lfTIE^rff 5ECC^P-fe-ytJ-2 2 a £> C2fTiE 
i2lHlBCDC UTIEi5rff'5ECC7 F P-fe-yy-2 2 b 

ECC7Dt7t2 2a, 2 2 b # <=>5fc£ LTIrIIEf 
fCT^-feX^f«£A*>i7 2 4 a, 2 4b*f^ ; EiJ 
2 4t^fL, ECC7Dt7-!t2 2 alC&^Tl^— 

7 U-— ACDC 2 fTIE*5ct^ 2 HI g CD C 1 HiEjWt fr* 
So ^CDfc*, ECC7 P P-tr-y+)-2 2 a iC^ttS E C C 
A^Jx-iS'S 5 CDC HTiE^m#\ *=E'J 2 4<0A*>£ 
2 4 a*«J:tX2 4 bfc5£Sfcj£Wifc<»#&Sft. IT 

[0 0 3 8] x-^^0ITIEgM2 1 K«fcnWC. 

ECC7Dt7+f2 2 a«^?J]CDC 1 ITIEcD^^iHT^, 

tt*t«:i«*ROfnEjfiSttfTt)ja;t». ecc 
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7 p P-tr-7-y-2 2 aCDisES, ECC^Pir -y-y-2 2 bfc 
© E C C 7 I a 1 2 Otttti^lClt^T. 

So 

[0 0 3 9] ft:*, ±iebfcBI2K*-r«Tftt. ECC 
7 p P-fe-7-y-2 2 al^^Tlf- ?7l>— At>CD*&)CD 
C UTIE^ff ?fflfC, ECC7"ot7f2 2 btC*^T 
^COl^-^^l/— A^r<7)C2fTiE*5J;c>"2|Hl@©C 1 
f TIE £fT O m^&M^ L fz #, lzr—?7l<—&\Zttls 
TClfTIE, C2ITIE, C 1 ITIE, C2fTIE*J;c^Cl 
ftiE&MlZft ?m^\zU. mZ\Z7ii?£.o\Z, ECC7 
P-t-7-t»"2 2 afCiSViTlx— A^-CDft?jC0C 
lfTIESrfTPratC, ECCyp-k-7it2 2 bKiJUTSte 
CDl^-;S':7l/-A7>cDS#3CDC2fTIE. 2[h)SCOC1 
fTIE. 2 0SCOC 2ITiE*3ctZ>*3[EiecDC lfTIE^fr 
3o 'CDi^lcTSiLtT. ^OfTiECDJtKSriSJ&S^ 
<!:#T#S#, ECCT'P-b -7-9-2 2 b©$aiijaS£± 

tfs&g#&s. 

[0040] $&, 1211 \z^tj : -^mmiiEmm2 1 
(D^mmizLxit. ecca^t-^ss^^ 

=fcU 2 4»C— BJ2t6U ECC7nt7-!t2 2a, 2 2 
b iC^ttSsTIEMS^T, «D©*-S5*— ^©#£35 
fTLTfccfc^o 

[0041] m2mmmm 

04 tt, ^SS^JgOx-^^OiriE^SS 1CD«J£0 
-e&s. 04ic^TJ;5»c, ^-^ROiriESBa 1 

tt. ECC7ut7t2 2a, 2 2b. *^'JP>hP 
-523a, 2 3b. ^t'J2 4, M7777«U3 
>hP-733, HWjJB/Xy^T^'J 3 4*J;^m7a 

a>hD-7 3 6^tt5. H4lc:*-r«ljsKS*©'5'fe 
Hi tPli;tJ#*#Ufct)Ott, HfFiznLfcmi^SS^. 

TRKUfctiffltHp-p&S. ECC7D 
■fey-y-2 2 a, 2 2 b, U P > h P— 5 2 3 a , 2 

T^t>^, 04 {c^-r^-^^oiriE^ 

13 114, 01 {C^TT f -^HDfTIEgS2 1 (C, A* -7 
777/ : EU3>f-n-7 3 3, tBTJfflA-y^r^^'J 
3 4*5<fcc>'ttJ^P>KP-5 3 6*JwAfc«riE*LT^ 

So 

[0 0 4 2] IHAffl/'!«/77^ ; E l J3 4f4. 8Btftffitt3 
4 L ~3 4 m &a2tg®««, «s]ililf-^7 

u-A7>oiTiE^**BaiiiPiigft:iBi3ii§a^*TSo m 

^JfflA'^^y^^'J 3 4fl A*777 7/ ; E l Ja>hD 
— =7 3 3 CDftiJffllfcacS^T, ECCT'P-t -7-9-2 2 b# 
e»tB73^nfeECCtB7Jx-^S 2 2 b 2 8Bttfi« 
3 4, ~3 4 m (CUKclBtiTSo Sfc. m7jffl7N*-7 7T 
tC^E: U 3 4 «, ;\*-7 777^ ; £ l j3>t-n- 5 3 3 CDfiJ 
»K»tJ^T, #SB1gffl«t3fB®LAcECCffi7Jx-iS' 
S2 2b 2 ^M*-/iSLTttl7jP>HP-5 3 6tcai77T 




0%. ECCtH^x-^S 2 2 b 2 Of*a**^7L 
TVi«8SttfiS*^6W5*taU*«fTton*. Gift 
M^3 4! ~3 4 n _! CECCifi^T-^S2 2b 2 © 
ttii*«^7LfcI^i:tt. E*««3 4 k (k< 
n) d»&jR*aib*ifTtens. 

[0 04 3] A-'^ry/^'J^yhP- 7 3 3tt, (±1 
[0 0 44] £b7JP>hP-7 3 6«, 

^tu 3 4*f,i^ajsnfcEccai*f- 37 s 22b 

2 SISft7*--7«/ M:«»lTlfi*f-i' S 3 6 t 
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